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Abstract of JP11 172438 
PROBLEM TO BE SOLVED: To provide a 
method for forming a metallic nitrided film by a 
chemical vapor phase deposition method and to 
provide a method for forming a metallic contact of 
a semiconductor device using. 
SOLUTION: This method has a stage in which a 
semiconductor substrate is charged into a vapor 
depositing chamber, a stage in which a metallic 
source is flowed into the vapor depositing 
chamber, a stage in which a purge gas is flowed 
into the vapor depositing chamber, and the 
metallic source remaining in the vapor depositing 
chamber is removed, a stage in which the inflow 
of the purge gas is cut off, the nitrogen source 
gas is flowed into the vapor depositing chamber 
so as to be reacted with the metallic source 
adsorbed by the semiconductor substrate and a 
stage in which the inflow of the nitrogen source 
gas is cut off, the purge gas is flowed into the 
vapor depositing chamber and the nitrogen 
source remaining in the vapor depositing 
chamber is removed, and a metallic nitrided film 
is formed on the semiconductor substrate. In this 
way. the metallic nitrided film having low specific 
resistance and a low CI content while being 
excellent in level difference applicability at a low 
temp, of <=500 deg.C can be obtd., whose 
deposition rate is about 20 &angst /cycle, and it is 
also suitable for mass production. 
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•^rtfcfig or tc^a-r stJiB^ V - ;^ 

(e ) Sri2M^y-;^©fi£A«:ji»fO>'<-i^;5/X4^« 

cis*^2 ) mm^my--xi3:T i c i , , t i c i 

3 . Ti I, . Ti Br. . Ti F, . (C, H. ) . 
TiCl, . ( (CH. ) . C. ) , Ti C 1, . C. 
H, TiCl, . C, H,,BC1, N. Ti. C, H, 
TiCl, . (C. (CH, ) . ) TiCl, , TiC 
I4 (NH, ) , acf (CH, ) . C, T i (CH3 ) 

im^sms: ^#?§m3:4 0 0~5 0 0'C-C*SC<b 

in^4 ] msemmmf^(OKtnt i ~ 2 0 t o r r 

[Sf^5] Bffie^i|y-;;<«TDEATS/c«TD 

[i§^6) ^iaa«2 5o~4oo-c-c*»). m 

nmMmn<OS.MX0 . 1 ~1 0 t o r r-C&€.C<!;^ 

(193^7) BBSH^Jgy-XttTaB r, . TaC 1 
. . TaF. , Ta I . Si>' (C, (CH, ),)Ta 
C I , J: 0 )iSfflP*>f>jii{f ti/ciJ>«c< i fe-o-c* 0 . 
ra5E^y-;^»N H, i Or ^^^j^i^M^tM^J^fiSt- 
[is^^8] ^«astt4 0 o~5 0 ox;r*sci 

C fSjRJig ] m^mmm.\H<DKMt 1 ~ 2 0 t o r r 
r * s c i i T ^m^m 7 «cieig©^jsg{kigj^ 

[fS^^ 1 0 ) mu,^^--'Jt}7.\,tk r tr/cWN, r* 
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cisjk^i n B!ff2^Srttci&Ar-SBiriei^giy- 

X«l~5 s c cin©SSEMri~l Oi&ffliSO. iiie^ 
^y-;:<tt5~2 0 0 s ccmCDfi6an~l OUsfflSS 
O. mi'^-iyiJMt 10-200SCC mOSgfir 1 

~i o«>rafi£-rci*!ita<!:-rsis*]si {cifiigco^gi 

tcibic^ BiJia (a) ~ (e) ia^©PaSffla*?;^4B!ige 

1 3 ] msEmS^tf^itA r . H eSO'N, 
.l:*)&sSf*>6ja«nfcii»&:< i*>— 5r*se: <t4!t$ 

[st^ 1 4 J Bute^ y - X $ itttMJBy -x^m 
ia»g4ISrt«:R?tK:iSnsj:^«c-r5/c«t>. Bfiia^y 
* y - X {cajfi:^/ X J&jl^ 0 r SuiBggll^ 

20 imntm 1 5 ] 8i|i3jllfi;</;^ttA r */cttN, r*S 

^sj*^ 16} B«ge (b ) ( e ) msi^mLx. 

net i:mktri,m^m i icm&<o^mmtim^ 
ism, 

{ mim 17] ( a ) mmm^Licm i^m^m 

30 i. 

(c) 8512111 ^® ^igaifS J: ^{C@ra««lg*t!|. 

(d) ^#^«c^Sy-;^*ssoriria (c) ©pg® 
JSSigj (C ^fe^ y - ®=B 3 ^^ 2. m <!: . 

(e) B5i2^ISy-y;cDifeASrjg»rO^<-i?//;^«riiao 

i. 

( f ) mi2/<-S^*->;©iiSA*>SWrOS^y-X«:^# 

^rttcasorBjiB ( d ) msammsniMzwsi titcm 
40 ta^sv-^cisi&s-ti-r. mmmi.tc^\^mmR 

(e) H?s2^v-x©ijgA*MWfO-'<-i;:tfx*^« 
Mrt«:iS0r^.«Srt(cgiaTS«irffiSjKy-;^«r|^'4 

( i ) i9t2 (h ) ePi<D^m!8)±(c02^S®«:iKfiS-r 

50 iitrk-mmtjm. 



1 



3 

[ifjf^^lS] Buie^V-XttT i C 1 , . T i C 
1, . Ti I, . T i Br, . T i F, . (C. H, ) 
, TiCl, . ( (CH, ) , C, ) . T i C 1. . C 
, H. T i C 1 , , C, H,.BC 1 3 N. T i . C, H 
, TiC 1,. (C. (CH, ) . ) Tie I, . Ti 
CI, (NH, ) . SC^(CH, ) .C, T i (C 

19] H<iia ( d ) ~ ( s ) m§<omm^it 
4 0 o~5 0 0 -c-c* *) > mmmf*i<oEAit i ~2 o t 

[ft*^2 n h5ie ( d ) ~ ( g ) m§<DmMm[it 

2 5 0~4 0 0-C-C&*). B!fie^#MF«g©ff:^«o. 1 
~1 0 t o r r-C*SC<!:*1$8ti-rig«*:®2 OfcfB 

Iitjie^2 2J g9Se^V-;<«TaB r. . TaC 
I, . TaF. . Ta I, SCJf {C. (CH, ) , ) T 

aC 1 , J:K)rj:?,^i,^^mittitc'Prj:<.th — 3-C* 

r if > if ^I'^YkKSr^fiS^ C i €:i|^Sti "T Sit 1 

im^Z 3 ] f?ie ( d ) ~ ( gr ) |gpgO^«Sg« 
4 0 0~5 0 0X:-C*i5. Sirffiigi&^|^^<sr>JE;)i>«l~2 

0 1 o r TXibhciz^m^trhmtstrnz 2vzim,<o 

tiS^2 4 ] Birt^-'^•-y*'XttA r $/c(iN, "C* 
& C i ^ri^gti TSit^^g 1 7 {CSiE©^|i3lfi^^lSCD^ 

X«l~5 s c cm©«Ea-r 1 ~1 OiB>ra86L/. mTieS 
^V-;^tt5~2 0 0 s c c nKDSSSf 1 ~ 1 O^^fiS 
0. wl^f^-i>iiMt 1 0~2 0 0 s c c mO^mx 1 

^ 1 o^fsmt c t imk t -r •ssf i 7 fcsK©^ 
m^mz 6 ] Htrie ( d ) - ( g ) i2iigcDr^B?i^# 

^18*^2 7 ] Hirie ( d ) ~ ( g ) spg^jgfflL-c. 
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(000 1 ] 

cal Vapor Deposit 

10 ion. wTcvDirs) (c^i^mmBmsms. 

[0002] 

[aejsc^KJB] ^f*^T-cD3 > 5^ n?ffiof>g^{b© 

^'7-<Dmm^mmtLXt,t—m^icTiN, TaN. W 
20 [0 00 3 ] Li^b. T i N<DJ:^tj:^^itj^^:x.j-( 

i/:^mxmm-ri>iM-^. ^m^mam < xm 

(via contact) ?rJgfSly/cig^O»fffi4ia 9 ASO^H 
QBtCTj^-r, SgASC^gBliS-^^iM^ieTn^df 

30 B^-rffJfSO/c^, HFbI^MSO. Sl^rSil^^. ;>c 

t»-c. mi^@3o±©)iraitei»ii*fti!aji:<-c=il'5f 

h^-^l/J&Jg^b (H9 B©l«^l*SiCfij!8lI-CT>* 
-A?:J^fiS-rS31|i*sjgA0SnS) . ^»®©T iSCJf 
WMifeSI®©T i NUeo, 6 1*^#U/c^. CVD 
SS-Cr7>*i; h;j^_;U5.jg|/t-r5'>i^:^T-> (W) 
^^7 0. 7 l^rffM^s. •ffc^eMsSWP^^x , 

^-a-s (c©ja?i«^n$&*»o/c) . 
10 [ 0 0 0 4 ] c cr-. 'm:(r>fjm^mm^mm(OT i n 

me 0 . 6 1 «rl8^^flJtt*JJ: < ;:c^,»;^^^• v ii*)>i/:f3 

>5f h*-^U©j£BS-?>B|, T>*-5rJKfiJt"SgpeA 
■C«T i NM©/¥5*iaiE</j:5, SCoT. ^E-©J133!»55S 
t>a5{aTT i */c«A 1 *if«ieSXS©a'>i^>^7^>^« 

i«^bT^Mr*ST i F, ifcttA 1 F, ^?B<dt 

[0 00 5 ] C<?)J:^Aj:3>4ri,|.;p^«.|^^^^^j^ 
0 il/T. ^3gll$ra«:ie-t»brT i Ni®6 0, 6 1©®3 




i)m^ir^ujm&.ifiMi.K S£r>r. T i N «:Sjt^tb*S}*: 
[0006] -jKetjcc. c V D -^S^tifixg-cBie 

35 <C 1 ) *^tf^V-X (#)Sjfg) . «N^«T i C 10 
I , ©J: ^i^ifr^f^^rfiOTTS. T i C 1 , ^rfuSgfti 

tc, ^miiMic:^WiS>lt Lxm^C lit. A KDJ:^ 

^•cmm^nrj:':>^^v$>i>. bp^. t i c i, oj:^ 
^j:#isv-:^*m»fcc V D -&m^<mxmv2 o o 20 

w Q - c mJi(T©l:tSS5i?r?iS/cto{C«^/M!g6 7 5 "C 
<omW^&i:!ii'mtfi>. 6 0 0 -CWiCDigt,! 

^^mx.hfsimiii$> D . If tc s i =3 > if >7 ^ 1 *iT 

©C V D -^m0Xfi*5a?ffl-C#/il,». 
[000 7] i&TSMMCV D -^feS^ib^XISt T 
i C 1, ©J:^^c^MV — -^{CMH ( methyl hydrazin 
e. (CH, ) HNNH, ) ^^flnf 30 
C©ti^SII^^51ttt3&i7 0%JilT<c?|%i3®B»f*J* 

[0008] eiaiii#*iBj|iB&fi6©:&Si t d 

EAT (tetrakis diethylamino Ti, T i (N {CH, 
CH, ) , ) , ) . TDMAT (tetrakis dimethylami 

no Ti. T i (N (CH. ) . ) , ) omm^mmi^ 

<(gfi^«3WoIfi6<tl»5S»f3&***. 1/*>U, MOCV 
D-^^{bM«-e©lg|^{C^iffi155iUTg^^*J^MI? 40 
«E0t:iSi.^lt«c*i47nl/. |gM^?5fcfe*i7 0%SiK-CJ: 

[0009] -yj, c 1 «c i^raja-^.i^flg-T'S/ctoK: 

^.*-C^Ct^ffi©:;^ffiiLr«, IS^^eRSffi (atonic 1 
ayer q)1taxv. OTALEitr»^) «: J;4^SM<bK© 
}BfiR5^*i5S*6nri,»S. Lif^L. ALE«{b^i» 

«aa(0. 2 5 A/cycle iJ^T) {Cfcac^i 
i>^)i3f*s*S. 50 
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[0 0 10] 

[0011] :$^m'm(om<Dmmt. ±^©^^{big^ 
fiW7a**^(*J|g©#)ll 3 > f h '^Sffl L.r > m.U 

[0 0 12] 

*©*iftBjcD^^ft{b)Kfl5fi£:^i*«. ^JSv-;^ (^)i 

^mmMmicjiih^mmmmfS^fim-r^h-r.x. ^x© 

BfRfl^. ^^v-x©ij£A;&M»fU. ^-f-y*':^^^* 
•So ^^B^P^t^, ^^•-S^:^/^©^jSA^^jS9^b. ^^V- 

©«EA*®»rL/>'^•-i^:tf:5^*^.«MF«9CC^SiO■r. 

rtK jsa-r V - ;^ U r ifi^«:Sfi±K:^j|| 

[0013] ^^mm^mimBmjmkt. m^(om 
$ ©^^< bK*i« -5 * -cif e©^rai v - ;^ ->v 
^v-;^— -'>--i?:tf>^©jiiccijg-r*'xeSiA-y--f 

[0 0 1 4] CC-C, ^V-X«T i C I , (titani 
un chloride) , T i C I j (titanium chloride) , T 

i I , (titanium iodide) . T i B r , (titaniun br 
omide) , T i F, (titaniun fluoride) , (C 
s H, ) , T i C 1 , (bis(CYC1opentadieny1)titaniu 
m dicMoride) . ( (CH, ) , C, ) , T i C 1 
J (bisCpentamethylcyclopaitadienyl^tltanium dichl 
oride) . C, H. T i C 1 i (cyclopentadienyl titan 
ium trichloride) . C, H„BC I , N. T i (hydr- 
otr1s(l-pvrazolvlborato)trichloro titanium) . C» 
H, T i C 1 J (indenyl titani urn trichloride) . 

(Cj (CH, ),)TiClj (pentamethylcyclope 
ntadienyl titaniun trichloride) . T i C 1 < (NH 
, ) , ( tetrachlorodiaminotitaniura) , (CH, ) , 
C, Ti (CH, ), (triraethylpentamethylcyclopen 
ta dienyl titaniun) . T D E A T* fcttT DM A TT 

{bM^rJKfiX-C*. ^)SV-;^«:TaB r . (tantalunbr 
cmide) . TaC 1, (tantalum chloride) . TaF, 
(tantalum fluoride) . Ta I , (tantalum iodide) 
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tfcit (C. (CH, ) . ) TaC 1 , (pentamethylc 

vclopentadienyl tantalum tetrachloride) <tb, 

[0015] f^--t>iiMtA r */c»N, 

[0016] p.«MrttciiSA-r^^y-;^. ^^v- 

X. ^<-i^^>^OI>SSS». 1~5 s c cm. 5~2 

00 seem, 1 0 ~2 0 0 s e cmigtc-T'SC 

* 0 C> U . S*'>^©fiS;Aa#Hlti 1 ~ 1 0 #S4C-r & C <!: 

[0017] *yt. ^«^rt©J£**-S{c^}#-r*fc 
tf){C. Ar, He*?c«N, CDS:H«:</;^€:^^a*3tC 

[00 18] -7?, ^JRV-;^<!:UTTDEAT-?>TD 

E^40. 1~1 0 t o r r. ^lfSS*2 50~40 
O-Ci-rSCtJttSSi^Ot*. «©i4<O^V-X4figffl 
mm^EJj^ l - 2 O t o r r , WMU 
a440 0~5 OO'Ci-r-2). 

[0019] ±BB<Offe©e6«J*^fiR-r S/cJi?>®5|s:j^<D 
n > h JfJfiK:^^{*, ^^#»«±{c|| 1 ^ 

[002 0] JS(±<!!><t ^{C, I^S^®^^fi5i;jS^(*9fS 

[0 02 1 ] CCT. ^feJlV-;^«T i C 1 . , T i C 
I , . T i 1, . T i B r, . T i F, , (C. H, ) 
. TiCl, , ( (CH, ) . C, ) , T i C 1, , C 
, Hs T i CI , . C, H,.BC 1 , N, T i . C, H 
, T i C 1 , . (C, (CH, ) . ) T i C 1, . T i 
C I, (NH, ) . . (CH, ) , C, T i (CM.) 
, . TDE AT$/c{JTDMATt?*i3, mmv-:^it 

0. ^V-;^ttTaB r, . TaCl, . TaF, . 
Ta I. ttcit {C, (.CH, ) » ) TaC 1 , 

[002 2 ] */c. /^-i>tf:^itA r */cttN. 
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[0 02 3] ^.s^rt«:fiiE-r#sy-x, mmv-^R 
[0 02 4] tfc. ^.«ai*3©E:^*-SK:»}#-r&/c 

«?>«C. Ar, HeSfctiN, <r>Wmf^*f:^i:MM^K. 

[0 02 5] -fj. mm^mmmmm, ^isv-x t 

l^rTDEAT-^TDMAT^rffiffl-rS«^«2 5 0~ 
10 4 0 0-C. ^©51-(D^Jgy-X^^rSlS^«4 0 0 

[0 02 6] C<DJ:'>t^miS.$tifc^Bmicj:i,t, m 
^^&1$tt*Jffi3f «c*5e> 2 0 0 u Q - c m&LT<Di&i.^tt 

5 0 0 -cJUTwffiia-cc V D-^mim^mis. 

0.25 A/cycle ©A L E{C J: S^ISM{blSJI5lS:^jS 
[0 02 7] 

20 mm(0^m<DBm] «T. mf=tHffi«r#Mbr*lfe?B 
[ 0 0 2 8 ] 0 1 »*:|6?«©J^)SS:^K:J; •:>-C#il^<b 

[0 02 9] a^u/cj:^(c. mm^i 0 OtCBStCm 

(*^r^«fM 1 0 0rtCCii£A3-a-'5fc«f){ClgfS©:t/X'g 1 
14 a. 1 1 4 b*ii9:we)n.5)*5, **Xg©3^«^lfS 

1 0 ortccfigAS-i±s#iiy-;^<!:MSiy-;^©». m 

■^Sl£Mf*©^tCtt??b, *^?l©J^Jfe^«-C»2ffl© 
:</x'ifll4a. 1 1 4 b*iggl:f6n2». 
30 [0 0 3 0 ] C©2ffi®;tfX«l I 4 a, 1 1 4 b{±-t 
©M-ffi'J©Jg*5§^^ily-:^©«t&j^ (a^S-t±r) <b^ 
^y-;^©et*&j!Si (mirs^-r) «ci*fS3tiS*i. ^tt: 
S« 1 0 4±«CT i NieSr^Titi^tClt. #Ry- 
xt OrttT i C 1 4 ?rffifflLM^y-XiUt:«NH 
, «r^fflr^. — tfX'Sl 14a. 11 4b©fH!ffliJ 
©JStt^.«S 1 0 0 1 0 4 t^f 

(0 i©D) mmtl-ci,^i>'^^■'y--^v k i i o 

:tfXgl I4aitif:^mi 14b 

40 ©e«:atg 3 tifciy — ^ V K 1 1 0 ^moxmrn^ 

10 0«:jj£*i. fcSliJSfo^r^C-rCiKior^ftc 

1 0 4±icm'S:Bis.-ric 

[ 0 0 3 1 ] i^-p "7 — . V K 1 1 0»Slc;»(4:*s®^$ 

Ki^ffl-r-s. */c. sic;«©«a*f;^*»fm3 
■lf&yt^^)©^^•->>/7XJ£^.^^l 0 0i*3«:ttJ&-r^fcto 

CC. ;</>Clf 114a, 114b tC«>'%-->=;^/;^e^it&7 -f 
>114c. 1 1 4 d5:B!(0m-tSC<!:*sgSUC>. 
SO [0032] S//xi}t|&-7 >«:tt^ 1 1 2 *iia:c:f e>n 
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* e.3&> i; «>— s©ja»!-c^<D5f- 7 **ijffii-c * s j: 

^1 k: -^'D ^ A S nfcSiJffligPK: <t 0 iS^ s n s c 

* 1 0 2 1 0 4 4:mm-ri, 
(0 03 3 1 tiT. mi tm2^0mur, ±12©^:^ 

[0034] S-r. ^iPM 1 0 0 1 0 4 
14a«:jiOrTiCl, <DJ:^fj:^mv--:^^mMm. 

1 0 ortK t sii#ra86-r, — Rtt«::v;^©sgn©/c 

^l/-c^^Mi 0 0f*i«:jj6-rci*i-c*^>. c©^. ^ 
^y-;^^:flfeA^^^5fc^?>©:<f>^e«&V'/> 1 1 4 a© 

rt«:«T i C 1 , ©J:^:&:^V-;^/cW=&^T. C© 
SR. «EAOfc^)Sy-;^©-SP^B»Sl 0 4^M«:^b 

ssA 5 # c t i^c < —m^<Dtj:x.tct.f i:—mmmmmm 

[0 03 5 1 1 0 0F^{C^Jilv-;^©iiKA*s^7 

■rSi. #iay-X«rjjfeA3-tta/cJi>©:tf;^fi«&5-<> 

1 1 4a®#?rHi;/cS. >'^•-i?:</Xflt$&^ -T > 1 14 

c©#«:^t,>-CAr-?>N, ©i ^ ^c/-5-i?^^4 t p ^ 

ra^ssi oorttcssEor. j^-t-^ — ^-j ki i oscx 

^#^1 0 opiicmmt^tf^. m^UT i c i , 

[003 6 1 -eor. f^'-V>t}7,m^7^>\ 1 4c© 

^%B3(;/cf^. g«y-;^#«&7'r> 1 i 4 b©^*g§ 

l^rNHj ©i^^j:M^y-X«:t rB^^^^^l 0 0 

rttcSfeur. ««i 0 4±K:^t^Bmffifl5>«:i»«snT 

l>.5TiCl, ©J:^>itt^JSy-:^iiS)Ct.3-tt.2>Ct{c 
j:or*^«jS«l 0 4±k:t i N©J:^)&cifeMm«} 
=SrBfiE$-ttS. NH, ©<l:5«:^y-X*!i^J& 

^1 0 Ort{ci£Ar2>HU«c>'N--y**;^/>VUxSl^?:gtt 
^.ifMl 0 0f*gK:?^??T.2.T i C ! , ©J:^nc# 
@|y-;^»!P>y (EI1#M) «:j;0i^*gF$v3n<b. 
ae-5T, NH,©J:5«tS«y-;^B. i|^(*S«io 
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A^m^fcWMm. \ 0 OW-C»T i CI . 
y-xiSi£:Lrd:ti, S£-,r, TiCi, iNH, *«® 

ei/-c(,»s^<*««i 0 4-c/cWT i ii<r>ii^u^m 
m.imtfii&miri> (a2©NH,^>vu:xg»g) . 

[0 0 37 1 C©BR, pqtt^c*'X©fi£n©fc«t>«:Ar-^ 
N. ©J:5<caiS:</;^«:NH, ©J:'>4Smy-;^t* 

[00381 fieJiS© A L E «: J; 6^Pg{tM}f5)S 

SfeJbfC!B}aW«:?R«L.fcy-;^5:-'N--i^3-l* 

ICS i±S.*>6S2|Efl«J«:a ^ . 
[0039] iX«c. eE«:SilBOfc''<-i?:tf:^''>"^i'^^Kfg 

<!:|gD-#S©>'^•-i;':</X>'^•J^XfSPg?rig>^C*S6, 

y-x tsi6*i^T i/-c^^ 1 0 0 rt{ci^^aTS«#5 
»©M« V -;^*9Fm-r 4 (0 2 ©y<—:^//>^^<ji/;^e 

[00401 1 0 0 [^©EE^^iSfief 

20 *{CBWBSeK*ifi-rK. Ar-*>N. © J: 5 tc^HSi^ 

(0 04 1 1 C©J;^«:, :$:f£§g^cJ:■&^>^/^•;^;3:^ra 

\.^fc^m\mmmjm\i.. t i c i , 

-y//X>'^•;^Xt8^-»NH, 7^•J^>^epg— ^N-->7;tfX>'N- 
JUxm J; 0 i^c S — P©-9- Jl/^igfj:*! 6— 5£©;i 3 
©T i N©<t:^Aj;&^miS«^«-C$'S. ^iSiUSB 
©£11182 OA/cvcle -C*-p-C. C©t^'< i'^L'^rSffi-r S 

30 «ril DT»fS©/?3 ©W)K**#»S« 1 0 4 tc^^r 

I13«. ^H^i 0 0rtK:ijSA^'&^i|y-;^©S£Si 
^y-x©feaRj;t;tfxy<;i/>cB$ia. -'^•-i;»:</>^©ife 

(00421 

Cllite6«ll «T. *|fei!g«:j:orT i NM^JKeS-r^ll 

[0 04 3 1 <mmmi>\^~^-- oioi 02) * 

fPSft 3 ii-r 1 0 4©Se€: 5 0 0 'CIXF<D& 
40 {.^Ul^icim utcafipy^ 1 0 4 ±«:;>c© J: ^ 

^cSic>^ft=Tf ±g^©3!7;^>'^v^xl8^^c J: *) «lfiK3tiifc 

[00441 mm^f^ 

mm^m : T i N 
#Ha*'X : A r 
SI«Srt©E* : 1 ~2 0 T o r r 

M^y-;^, ^^y-x : t i c i , . nh, 

T i C 1 , SSS. T i C I , ^^J\^X«$fSi its) : 1 ~ 
5 s c c m, 5 s e c 
50 NH, iSS. NH, /^^UXlfiJfffl ( t r ) : 5~3 0 s c 



(7) 
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c m, 5 s e c ^ 
/^-'JiiT.. J^--iyt}7.m.S., J^-vmf^ (tp) : A 
r, 10~100sccm, lOsec 
mSiiiy^. atS^XSSfi : A r . 10~100sccm 
l1>-{i';l'^0©B#rd] (t t) : 30 sec 

coja'iu^x^^mwmm 0 AViWMhtcT i nw 

IgOJCCSKOl,*-?:. RBS (Rutherford Back Scatteri 

l^^MthACA (Mutilple Oiannel Analyzer) ©S-T 
(D^i'>*;l'«:n^(^, x*jl'=<f- ©£<!:»£ [eV] = lO 
4. 0 5x3=-+>4^;H-5 9. 4<Dra<^K:*.-5>„ */c, 

s 3 ©«i$i6«M c A {c J: o «ita 2 titc7m(ommt^ ti 

[0045] ±©J: ^ fe^fe#-r¥Ji«:S« 1 0 4 

LXmfSLtinfcT i NM»T i Ni^W©^fe*wC/-CU 
S b> H 3 CC^-r J: ^ icT i : N = 1 : 1 CD^i|JtcifflfiX 

*w-rs. T i NWigi*9«:^*nrc»sc i w, sate 

T. Ti NS|E)lirtKS*n^>7clg^(*C0G. 3%litTt? 
*S. *fc. ±©J:^?C*f|=t?^liaii*S«l 0 4{C^ 20 
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: 0/iQ-cm!gMCDffiC»fil=SrWL/ri,J/<:. SaeKD 
tC«l-9--<i';U^*)^,«U/cT i NjI^©J¥S*S2 0A 
[0 046]—:^, S4RO'S5»#'7g^V-;^NH 

ufc*sm=&^-r. H4Si>-@5K:m-r<fc^(c. mmmik 

[0 047] <mm2>.'X<omii<r>^'>tiA:r)<jmm 
^Tx^ -{ffv^f) ^isa. v^t> )i'm(mm(icu 
oTS«$n5T i ^m<om^ tmrnm^. mmu&oy 

iCI, Xt>*). ^SRV-;^«NH, . /<-i^:«f;^«A 

[0 048 3 
[Si ] 

















TiNOO 


Sscciu, 
SUP 


40tK:cm« 




40s€cm V 
51^ 


3torr 


BOscczn 


TIN 01 


39ccm, 

sa' 




30SCC1I1, 

3«? 


1505ccm^ 

3# 


2torr 


30scc3n 


TiN 02 


21* 


ISOsccm. 


SOsecm, 
2tP 


ISOaccm, 
2^ 


3torr 


SOsccm 


TiN 03 


Ssccm « 
2» 


ISOficcm^ 
2»^ 


lOOsccniv 
2fP 


2$}' 


3torr 


BOsccin 



[0049] ±<D^mm^m'iicD--< if)i'^'ommi&& 
kmmxi:^oxg>^fc. 

[0 050] TiN 00:20A/cvcle (— ^--fi' 

2 0 #-C* 5©-C 6 0 A/min) 
TiN 01:2A/cyc1e (,—>)-^ ifJltfil 2fS>X$> 
Z<DXl 0 A/min) 

TiN 02:3. 5 A/cycle (— 9"-^ i';l'AJ8»r 40 
*S©r-2 6. 3A/iirin) 

TiN 03 : 6A/cyc1e (— d?;l/*58#-C*€. 
0)X4 5 A/min) 

S6SC^07«S^-9-'Ci7;l^©itfln«H2|J-,r^ 

mstii>m$Rimmms.i:7jk-rctx$>i. c 

(gi7) . ^jgsns/isjt^E-ncctb^siu-ctiflnra 
(H6) . fiEo-c. -)£®^ggfef*-c-9--f^;u»*it!® 
ur|g«r4T i NM©;f3*siHSi-C*4. 50 



[0 05 1 ] ^u-c. msit±(04r>(omM^m^«.m 

^iaSKiS^T i N|g©J:hJ61n4afl^0ft:*Sm€:/T^Ti^ 

ffitn{jM'>b. mcmmmmm^^mm^f^T i n o 

Orikffi!n:*i,mS!:tcjlSii>-r-5.C<t*J^*>S. */c. ttXDS 
5 0 0X;-C4-o<D^t:cD^,«^f^*:>6 200/ttQ-cm 

[0 052] ^XCC. *jF6B^©^®^{b^fi£:&a*K'T 
HCjSffiL//cm. ^-(^t^rcia 1 07!>Mia2 1 

i^mi^xmrnic^mr^, cc-c. sH«:4Bt»-cisi— 

[0 05 3] *-r. HI 0©J:'5(C5|^ig(*»ffi2 0 0± 
tCA li«J!te4^1^IS)12 1 0*JBfiEO. -ewitc* 
+ vf>i^Mib-CT i Nra2 2 0 4^.#-r-5. C©T 

i Nii2 2 oity^^-iy ^ vi^i^yjmxmmx^^^. y<cc» 
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[0054] Ai'^'V. mi&Lfc:$i^m(D^mmitBBf& 
<DX^^tSii>. BP^. ^V-;^<bUT«T i C 1 , ^ 

1 --5 s c c m. 5^2 0 0 s c c mS.a'1 0 
-2 00 s c cmiL. -S^CDi^SABSPJ^ 1 - 1 0#g 
m.tr^. 2S^iaS«4 8 0-CI^TiL/. ^.3tMI£:t?« 
1 -2 0 t o r r i iki>S-C^>nti A r . H e ^/c« 
N, cr>#H^;^'x, Ar. N, (DM*e:^'X^<^r^ 

[0 05 5] ^XO^T. ii;^cD:^ar^>iyx'r> (W) 
J:03&r-5^S:7^^i^2 5O^Jf5fiSL (HI 3). ^b^tS 

-^^ -J ^-cmf^ymm 235 (Disced. 

gb/c^J1^^5SbA: (HI 4) ft. ^<D±^C^2^JS 

®2 6 0 ^m^t^t (015) ^siiraji3e*5Aj:$n 

[0 05 6]—:^. HI 67!iMH2 l«r>;^-t^Tn 

h^&jf^^-rsifi^^Tn-rBrffiHT&oT. fliria<D 

^T-S.^.TlJiit^o CCr. SHCC:teCiT|5j-t^«|5]- 
aW^^T. r>?^-Ati. H16(DJ:^CC. 

h^-^-;u^ff5fiSo/cii. uPaiMitiiis 3 5 ^m^tmit 

-^CiCCcfcoT^^StlS. ^ODJI'CDjagtt. B«fB<DH 

1 OTbSHi 5(0®gi|g-^i:(D'r»tffl3Slttig««ia8T 
[ 0 0 5 7 ] c<7)J: *l%H^«:iS^iimj^J^!R 

i5m^\^r a > ^ ^ h tc^ifflf ^ i . ffitar-a^^iutt 

oat^^M^Jl*n#6n. HQASO-HQBCC^TT 
i Fx ^A 1 Fx (Ocfc^3^j:rJ>:$r^h:?^ax*l5S±t?* 

[0 05 8] <ISSfe«?(3>^:>COJ:^«:, ipi^^jao :3>:$? 

mmi.. CVD-W-C^^d/S:?B0EU/clg^<DtfrfiJfi 

4 5 0 "CO^^SSi -E-aDftetCBUaiL//c^t^2 CD 
Ti N OOCDMH^feftiL/Co 
[0 05 9 ] trr*! : 0. 24. 0. 32, 0. 39a 



(8) 1 1 - 1 7 2 4 3 8 

14 

m (l^rcoai^ : 0. 9 Mm) 

T i Njia<D/13 : 100. 200. 400. 600A 

{i^ih^^mco-fm^ii^mM) . 7ooa (=i'j^-- 

*/3>T i N) 

-i^3>T i NliiJrt^r-Si. 1 0 0 A;?$(7)*irSW 

10 0 . 3 9 /z m(DB$«±<D5 -:)(DT i NH© trrSta3&^± 

2(D^¥ktm%tP^ht>tf^h.J;:^^. ^^^}\^^^mMi& 
mfim< t: (2 0 A/cvc1e ) itimi)^i^%\.> (450 
•C-rSOOAzQ-cm) ^,^^ffrcD^$^^#x i>n. 

[0 0 6 0 ] 3f/c. H2 3 J3:trTi|ii:«>50. 3 9/imCDB$ 

20 3 >T i NKi2|c«qB(Ccl:-&T i NIIg^T*^ 

1. 0Q*HSf^Lr:j^#3tc^3^j:O«:^L<»*-r-SC<b 

[006 1 ] Ja±. T i C 1 . SO^NH, ^WMWt b 

miyfcifi. ;*:^B^«mriacDT i C 1, fcvyxti< T i c 
1,. Ti I4 . Ti Br, . Ti F, . (C, Hs ) 
. T i C 1 , . ( (CH, ) 5 C, ) , T i C 1 , . C 
s H, TiCl. . C, H,oBCl3 N» Ti. C,H 
, T i C 1 3 . (Cs (CH3 ) s ) T i C 1 , . T i 
30 C 1 4 (NH, ) , . (CH3 ) , C, T i (CH3 ) 
. . TDEAT^/ctiTDMAT^HUlg(*<i: brfigffiU 
/cT i Nj^. ^LTTaBr, . TaCls . Ta 
F, . Ta 1 , 3s/c« (C, (CH, ) , ) TaC 1 4 

[006 2] ^tC. TDE AT-?3TDMAT^fjlg<*<b 

/c:ti^i«®C>. ^.«aK<t)E:^^2 5 0-4 0 0-0. 
40 0. 1- 1 0 t o r rfiS«i:*r'2>Ci;!>^ili bC^O. ± 
CC?iJ^L/cT a NSS^ffM-r -S/cftbOfjiE^fti^THf* 

(solid bubbler) ?rfiEfflT'<*^.3&5jS5, 
[0063] 

^mitmms^hri^. "tux. 50 o-ctiT<Diss-e 
^mitm^nmr^ctifiojmxub^x. mmmmffi 

50 filiaS 2 0 A/cycle -C^gSgi^i 0.25 A/cycle <D 



( 



15 

[0064] Sf3R<D6 5 0 •cj«±®?sjar^.« 

[04] *^q««:a:o-c^il^ikJS%^.«-r«.^. NH 
CO— «^€r^n-r ^^-5 7 r * -s , 

[SB] *^IB«:j:o-c#S^{kJli*^-r-5^. JSffl 

[07] J: -D-c^JS^{tK€:Hg«-r^l^. 

—m^fTktif'yyX$>i>. 
[@8] *l%HJ(cj:-3r#JSmM^r^.^^^B$. 

[09] 09AteJ:O'a9B{i. U^(0-fimiiCj:r>xm 

mil] ^^m<o^mmimBm^mi:m\^^tc\:ir=i 
[012] :^Bm<D^mimm^m=s:mi.''tct:Tzi 
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hBfmmo^-m^m-rmmmxiyi). 
[014] *i%Hfl<D^^^{bMiKfi£:;^a«rfflc>/c«^T=i 

[015] :*:|feWcr»^JSS^k)S?&fiS:»?i^rfflt»/cf r 3 

[016] :*:^?g©^^^{k^ff5fiS;:firffi«rfflC>fcti'T3 

5' n&B£jas©ftfe«Dfi»i®-0a4^-r»f®0t?*2.. 

10 [017] *l6?S©^ISS<tMJ^fiiW«*ffl t^fc t T 3 

>d' hjfjfiS3§s<7)ftea){^<D— {^*^j^-r»rffi0-c*i, 

[018] *lfe?B©^^^^bJ^ffJfiS:&ffi«:ffll<»fctT3 
[019] :^mm<D^mm<mBfSCf3^i:mi^>fct:T=' 

i^^f hjeRea?i®ft!!CDeijcr>— t^*^-rwrM0-c*&. 
[02 0] i^^^<D^mm.\\mw^msm^m^ic\i7-:i 

[02 1] *^H^<7)#^^{tMffJfi£:?^iS*ffli.^/ctrT=i 

i' \-j&wi&wr>ii^<j>m(o-m^Thtimmxihi>. 

20 [0221 **i!S&c;«£3fe<7):&ffi«: J: o -cpsa^jSQ* 

[02 3] 2|E»wsc)f€e3fe©:&ffitcj: -^-cpsii^s®* 

1 0 0 "^«^ 
1 0 2- t-^?- 
1 0 4-ip^t*S« 
30 1 1 0 •• ■->1' 7 — ^-y K 
1 1 2"# 

1 1 4-ii:^m 

2 1 O-S 1^^® 

2 2 0 - T i 

' 2 3 5-mmmmm 

24 0 - T i Nm 
2 5 0 "#a:/-5i^ 
40 26 0 •IR2&ISI9 
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